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IMAGE GENERATION SYSTEM, IMAGE GENERATING METHOD, 
AND STORAGE MEDIUM STORING IMAGE GENERATION PROGRAM 

Background of the Invention 
Field of the Invention 

The present invention relates to an image 
generation system for dividing an image into a 
plurality of image sections, distributing them to a 
plurality of terminal devices, and performing a 
process of generating or editing each image in each 
terminal device. 

Description of the Related Art 

Recently, the technology of generating or 
editing an image using a computer has been widely 
used. However, the operation of generating moving 
picture and a complicated image requires a very 
long time and laborious work. Therefore, when the 
above mentioned image is to be efficiently 
generated in a short time, the work is often shared 
among a plurality of users. 

A method of generating a specific image by 
sharing the entire process among a plurality of 
users can be, for example, (1) storing an original 
image in a server computer, and a plurality of user 
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accessing the server computer to generate a target 
image, (2) dividing an original image into a 
plurality of image sections, distributing them to a 
plurality of terminal devices, each terminal device 
5 performing an assigned editing process, and then 
combining the edited image sections, etc. 

The technology of generating a specific image 
by sharing respective processes among a plurality 
of users is described in, for example, Japanese 
10 Patent Application No. 7-98726 (Patent No. 2863428). 

^ In addition, the technology of distributing an 

y 

image process to a plurality of terminal devices is 
y described in, for example, Japanese Patent 

Application No. 8-16766, 9-319788, 11-85967, Il- 
ls 353470. 

However, in the conventional methods, each 
user often feels trouble and inconvenience when he 
or she cooperates with other users in generating an 
image in parallel. That is, there has been a 
20 request to more efficiently perform an operation of 
generating an image with a plurality of users (or a 
plurality of terminal devices) . 
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Siommary of the Invention 

The present invention aims at providing an 



image generation system capable of efficiently 
generating or editing an image by a plurality of 
users or terminal devices. 

The image generation system according to the 
present invention is designed to generate or edit 
an image using a plurality of image generation 
devices, and includes: a division unit for dividing 
a target image into a plurality of image sections; 
a providing unit for providing a reference image 
corresponding to the target image to be displayed 
on the plurality of image generation devices; a 
distribution unit for distributing a plurality of 
divided images obtained from the division unit to 
corresponding image generation devices, and 
distributing the reference image to the image 
generation devices; a display unit for displaying 
the corresponding divided image and the reference 
image in the image generation device; and the 
integration unit for integrating the divided images 
generated or edited by the plurality of image 
generation devices . 

With the above mentioned configuration, each 
image generation device displays a significant 
reference image which corresponds to the divided 
image assigned to the image generation device, and 



is useful when the divided image is generated or 
edited. That is, the user of the image generation 
device can proceed with his or her process of 
generating an image by referring to the reference 
image. Therefore, the efficiency of the image 
generating operation can be improved, and the image 
generated by a plurality of image generation device 
can be completed with an excellent effect of 
integration. 

The image generation system according to 
another aspect of the present invention is designed 
to generate or edit an image using a plurality of 
image generation devices, and includes: a division 
unit having at least one of the function of 
dividing a target image into a plurality of areas 
and the function of dividing the target image into 
a plurality of layers when the target image is 
formed by the plurality of layers; a distribution 
unit for distributing the divided images divided by 
the division unit to corresponding image generation 
devices; a generation unit for generating or 
editing divided images corresponding to the divided 
image at each image generation device; and a 
integration unit for integrating divided images 
generated or edited by the plurality of image 



generation devices. 

With the above mentioned configuration, the 
target image is divided into areas and/or layers, 
and distributed to corresponding image generation 
devices. Then, each image generation device 

generates or edits a corresponding divided image. 
Thus, the method of dividing a target image can be 
more freely used, thereby improving the efficiency 
of the image generating process. 

In the above mentioned system, the 
distribution unit can be designed to distribute the 
divided image together with image movement 
information defining the movement of an image 
element arranged in the divided image to the 
corresponding image generation device, and the 
image generation device can be designed to generate 
a plurality of divided images corresponding to the 
received divided images according to the image 
movement information. With this configuration, each 
image generation device automatically generates a 
divided image of a moving picture. 

Furthermore, in the above mentioned system, 
the image generation device can output a divided 
image being generated, the integration unit can 
integrate the divided images being generated and 



output from respective image generation devices, 
and the distribution unit can transmit the image 
being generated and integrated by the integration 
unit. With the configuration, since the entire 
image being generated by each image generation 
device is displayed, the user of each image 
generation device can perform its process while 
checking the processes performed by other image 
generation devices . 

Brief Description of the Drawings 

FIG. 1 shows the configuration of the image 
generation system according to an embodiment of the 
present invention; 

FIG. 2 shows the outline of the operation of 
the image generation system; 

FIG. 3 shows the configuration of the image 
dividing device and the image generating terminal 
device; 

FIG. 4 shows the computer for realizing the 
image dividing device and the image generating 
terminal device; 

FIG. 5 shows an example of displaying the 
image generation screen provided by the image 
generation program according to an embodiment of 
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the present invention; 



FIG . 6 shows an example of a process of 
generating a divided image by the image generation 
system; 
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FIG. 
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of 
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an image identifier; 

FIG. 17B shows an example of a data format of 
a division identifier; 

FIG. 17C shows an example of a data format of 
5 a layer identifier; 

FIG. 18 shows an example of displaying a 
screen for setting a division identifier; 

FIG. 19 shows an example of displaying a 
screen for setting detailed information about a 
10 division identifier; 

FIG. 20 shows an example of displaying a 
screen for setting a layer identifier; 

FIG. 21 shows an example of parallel movement 
of an image element; 
15 FIG. 22 shows an example of enlarging/reducing 

an image element; 

FIG. 23 shows an example of rotating an image 
element; 

FIG. 24 shows an example of a data format of 
20 time-series information; 

FIG. 25 shows an example of displaying a 
screen for setting time-series information; 

FIG. 26 shows an example of a data format of 
image movement information; 
25 FIG. 27 shows an example of displaying a 



screen for setting image movement information; 

FIG. 28 shows an example of displaying a 
screen for setting enlargement/reduction 

information; 

FIG, 29 shows an example of displaying a 
screen for setting rotation information; 

FIG. 30 shows an example of a data, format of 
transmission information; 

FIG. 31 shows an example (1) of the process of 
generating a divided image by referring to the 
entire image; 

FIG. 32 shows an example (2) of the process of 
generating a divided image by referring to the 
entire image; 

FIG. 33 shows an example (3) of the process of 
generating a divided image by referring to the 
entire image; 

FIG. 34 shows the function of checking the 
consistency among divided images; 

FIG. 35 shows an example of displaying a 
reference image on the image generation terminal 
device; 

FIG. 36 is a flowchart of the operation of the 
image dividing unit; 

FIG. 37 is a flowchart of the process of 
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dividing an image into layers; 

FIG. 38 is a flowchart of the process of 
dividing an image into areas; 

FIG. 39 is a flowchart of the process of 
5 setting time-series information; 

FIG. 40 is a flowchart of the operation 
performed by the image distributing unit; 

O 

FIG. 41 is a flowchart of the operation 
l'^ performed by the display unit; 

=2 10 FIG. 42 is a flowchart of the operation 

performed by the transmission unit; 

. TV 

5 FIG. 43 is a flowchart of the operation 

13 

==^1 performed by the image generation unit; 

e5 FIG. 44 is a flowchart of the process of 

^3 15 checking the consistency of a plurality of divided 

images; and 

FIG. 45 shows the method of providing a 
software program according to the present invention, 

20 Description of the Preferred Embodiments 

The embodiments of the present invention are 
described below by referring to the attached 
drawings . 

FIG. 1 shows the configuration of the image 
25 generation system according to an embodiment of the 
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present invention. The image generation system 
according to the present embodiment comprises at 
least one image distribution device 10, and a 
plurality of image generation terminal devices 20. 
The image distribution device 10 and the image 
generation terminal devices 20 are interconnected 
to each other through a network. The network is, 
for example, a LAN and/or WAN. The LAN can be a 
radio network, or a network using an optical fiber 
or a metal cable. The WAN can be a public network 
or a VPN (virtual private network) using a public 
network . 

FIG. 2 shows the outline of the operation 
performed by the image generation system. The image 
distribution device 10 and the image generation 
terminal device 20 are interconnected through a 
network as described above. The image distribution 
device 10 can transmit data to the image generation 
terminal devices 20, and each of the image 
generation terminal devices 20 can transmit data to 
the image distribution device 10. 

The image distribution device 10 generates a 
plurality of divided image by dividing an original 
image (target image) into a plurality of image 
sections, and distributes the plurality of divided 
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images to the corresponding image generation 
terminal devices 20. The image distribution device 
10 can transmit a plurality of divided images to 
the image generation terminal device 20. The image 
5 distribution device 10 can also be operated as an 
image generation terminal device. In this case, the 
image distribution device 10 specifies the image 
distribution device 10 itself as one of the 
destinations of the divided images. 
10 The image generation terminal device 20 

generates a new image based on the divided image 

^0 

,1 received from the image distribution device 10, The 

^3 

image generation terminal device 20 can also edit a 

m ■ 

«2 received divided image. The process of generating 

15 or editing an image can be performed at an 
instruction from a user, or can be automatically 
performed by a program described in advance without 
an operation of a user. The generated or edited 
image is transmitted to the image distribution 
20 device 10. At this time, the image generation 
terminal device 20 can also transmit the image 
being generated or edited (an image before 
completed) to the image distribution device 10. 

The image distribution device 10 generates a 
25 target image by integrating the images generated or 
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edited by the image generation terminal devices 20. 
Thus, in the image generation system, the image 
generating process is distributed to and performed 
by a plurality of image generation terminal devices 
5 20. Upon receipt of the images being generated or 
edited by the image generation terminal device 20, 
the image distribution device 10 transmits the 
,g entire image obtained by integrating the received 

images to each of the image generation terminal 
10 devices 20. Thus, the user of each of the image 



1=^ 



i^^ generation terminal devices 20 can be informed of 

s the entire processes. 
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Furthermore, when transmitting a divided image 
to the image generation terminal device 20, the 
15 image distribution device 10 can transmit 
information useful to the user of the image 
generation terminal device 20 together with the 
divided image. The useful information to the user 
of the image generation terminal device 20 is, for 
20 example, a reference image (reference drawings, 
predicted complete image, entire image, etc.). The 
reference image is displayed on the image 
generation terminal device 20. Therefore, the user 
of the image generation terminal device 20 can 
25 generate or edit an image assigned to the user with 
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referencing to the reference image. 

Thus, in the image generation system, the 
image distribution device 10 and the image 
generation terminal device 20 interconnected to 
each other through a network cooperate to generate 
one image. There is no limit to the place where 
each device is set. Therefore, the image generating 
process can also be performed using a remote image 
generation terminal device. 

FIG. 3 shows the configuration of the image 
distribution device and the image generation 
terminal device. The image distribution device 10 
is a device for performing the main function in the 
image generation system. That is, the image 
distribution device 10 performs a process of 
dividing an original image, a process of 
distributing a divided image to a corresponding 
image generation terminal device 20, and a process 
of receiving and integrating the images being 
generated by the image generation terminal device 
20 or the images generated by the image generation 
terminal device 20. To perform these processes, the 
image generation terminal device 20 comprises an 
image division unit 11, an image distribution unit 
12, and an image generation unit 13. 
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The image division unit 11 divides an original 
image (target image) . At this time, the user of the 
image distribution device 10 can specify the method 
of dividing an image using a screen interface or an 
5 interactive interface. An image can be basically 
divided on a display plane, but can be divided into 
layers when an image is formed by a plurality of 
^2 layers. The image division unit 11 assigns an image 

:^ identifier, a division identifier, and a layer 

10 identifier to each divided image, and specifies an 
1^ image generation terminal device to be a 



destination of the divided image. These identifiers 

can be assigned at an instruction of a user, or the 

m 

:Z image division unit 11 can autonomously assign them, 

P 15 Furthermore, the image generation terminal device 

K S 

for transferring a divided image can be specified 
by a user, or the image division unit 11 can 
autonomously determine it. 

The image distribution unit 12 transmits a 

20 divided image and identifiers, etc. corresponding 
to the divided image to a specified image 
generation terminal device. The image distribution 
unit 12 transmits a reference image (reference 
drawings, sample, predicted complete drawings, 

25 etc.) corresponding to a generated image to a 



16 



corresponding image generation terminal device 20 
as necessary. The reference image is assiimed to be 
prepared in advance. Whether or not a reference 
image is to be transmitted is, for example, 
instructed by a user. 

The image division unit 11 generates time 
series information and image movement information 
as necessary. The information is basically used 
when the image generation terminal device 2 0 
generates moving picture. Therefore, the 

information is transmitted together with a divided 
image by the image distribution unit 12 to the 
corresponding image generation terminal device 20. 

With the above mentioned configuration, a 
plurality of image generation terminal devices 20 
can generate divided images forming a target image 
in parallel. Furthermore, by using the time series 
information, a plurality of time series images can 
be edited regardless of the time series order. 
Additionally, by using the image movement 
information, the moving picture containing the 
movement of a specific image element can be 
automatically generated. Therefore, continuous time 
series images can be efficiently generated within a 
short time. 
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The image generation unit 13 temporarily 
stores divided images transmitted from the image 
generation terminal device 20. Then, it generates a 
target image by integrating the plurality of 
divided images based on the image identifier, the 
division identifier, and the layer identifier. The 
obtained image is the entire image being generated, 
or the entire image as a generation result. 

When integrating the plurality of divided 
images, the image generation unit 13 integrates 
divided images based on the difference image and 
the latest image if the image received from the 
image generation terminal device 20 is in the 
difference data format. If the difference data 
format is set, images are integrated such that the 
updated portion can be identified. On the other 
hand, if there is a divided image which is not to 
be transmitted to the image generation terminal 
device 20, and the divided image is not to be 
integrated, then the load of the integrating 
process can be reduced by not integrating that 
divided image. Furthermore, if the integration of 
only the vicinity of a divided image is specified, 
then the divided image and only the necessary 
portion of other divided images adjacent to the 
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vicinity of the divided image are integrated- 
Additionally when the time series information is 
specified, the time axis is considered to integrate 
images according to each piece of time series 
information . 

The image generation terminal device 20 
generates an image corresponding to the divided 
image received from the image distribution device 
10, and/or edits the divided images received from 
the image distribution devices 10. To perform the 
above mentioned processes, the image generation 
terminal device 20 comprises a reception unit 21, a 
display unit 22, and a transmission unit 23. 

The reception unit 21 receives the divided 
images transmitted from the image distribution 
devices 10, the information about various 
identifiers, etc., the reference image (predicted 
complete drawings, reference drawings, samples, 
entire image, etc.), and the integrated image, and 
the image generation terminal device 20 temporarily 
stores them in an accessible storage medium. 

The display unit 22 displays a received 
divided image, and displays a reference image as 
necessary- Then, the user of the image generation 
terminal device 20 generates or edits the divided 
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image using the screen interface provided by the 
display unit 22. 

The transmission unit 23 reads the divided 
image being generated at time intervals determined 
by the characteristics of the image generation 
terminal device 20, and transmits it to the image 
distribution device 10. When a transmission request 
is received from the image distribution device 10, 
the transmission unit 23 reads the divided image 
being generated, and transmits it to the image 
distribution device 10. At this time, the 

transmission unit 23 compares the divided image 
data transmitted previously with the divided image 
data to be transmitted this time, and transmits the 
difference data to the image distribution device 10. 
When there is no difference, no data is transmitted 
to the image distribution device 10. 

According to the image generation system with 
the above mentioned configuration, a divided image 
being generated is transmitted to the image 
distribution device 10, and is integrated with 
other divided images. Thus, the entire image being 
generated can be displayed on each image generation 
terminal device 20. As a result, the user of each 
image generation terminal device 20 can grasp the 
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entire image without inquiring the processes of the 
operations of other users. Therefore, the 

.operations can be efficiently performed by 
clarifying the purpose of the generation of images, 
quickly performing an amending process, reducing 
repeated operations, etc. 

FIG. 4 shows a computer for realizing the 
image distribution device 10 and the image 
generation terminal device 20. 

The image distribution device 10 and the image 
generation terminal device 20 are respectively 
realized by computers. The computer comprises at 
least a processor, a storage device, an input 
device, a display device, and a communications 
device. The processor performs a given program. 
The storage device includes, for example, a memory 
device such as semiconductor memory, etc., an 
external storage medium such as a disk device, a 
tape device, etc. The storage device stores a 
program describing the functions mentioned above by 
referring to FIG. 2 or 3, image data to be 
processed, the information about the state of the 
system, etc. The input device can be realized by 
the device including a plurality of operation keys 
(for example, a keyboard), and a pointing device 
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such as a mouse, a tablet, etc. The communications 
control device provides a communications interface 
for connection to a network. 

With the above mentioned configuration, the 
function of the image distribution device 10 or the 
image generation terminal device 20 is realized by- 
loading the program from the storage medium onto 
the memory, and the processor executing the program 
stored in the memory . 

Described below is an example of an embodiment 
of the image generation system. 

FIG. 5 shows an example of displaying an image 
generation screen provided by the image generation 
program according to the present embodiment. The 
image generation screen is displayed on the image 
distribution device 10 and the image generation 
terminal device 20. The image generation screen 
displayed on the image distribution device 10 and 
the image generation terminal device 20 is not 
necessarily the same screen, but is assumed to be 
the same in this embodiment. 

The image generation screen comprises an image 
display area for display of an image, a command 
area in which commands are stored for support of 
operations, a message area for display of various 
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messages, and an edition button area in which 
drawing commands for smooth image generating 
operations are stored. In the example shown in FIG. 
5, the command area and the message area are 
displayed at the upper portion of the image 
generation screen, the image display area is 
displayed on the left, and the edition button area 
is displayed on the right. The user of the image 
distribution device 10 or the image generation 
terminal device 20 can select the change, display, 
or non-display of the display position and size of 
these areas. 

FIG. 6 shows an example of a process of 
generating a divided image in the image generation 
system according to the present embodiment. In this 
example, the outline of the sequence of the 
operations of the image generation system is shown. 

On the screen of the image distribution device 
10, a user-specified original image (target image) , 
a predicted complete drawing, a reference image, a 
solid image, etc. are displayed. The user freely 
divides an original image while by referring to the 
displayed screen. A divide instruction is input 
through an input interface such as a tablet, a 
mouse, etc. capable of drawing an image. In the 
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example shown in FIG. 6, the original image is 
divided into six pieces, but the number or the 
shape of divided pieces is not limited. Furthermore, 
in the operation of dividing an image, there can be 
the problem of an erroneous input of an instruction 
or a request to improve a dividing method. 
Therefore, the image distribution device 10 has the 
function of storing the contents of a division 
instruction in a predetermined storage device when 
they are input, and returning the contents of the 
division to the original state. Furthermore, the 
image distribution device 10 can automatically 
divide the original image depending on the number 
of image generation terminal devices 20. 

After dividing an image, the user assigns a 
machine (the image generation terminal device 20) 
corresponding to each divided image. At this time, 
the image distribution device 10 adds as the 
generation instruction information an image 
identifier, a division identifier, a layer 
identifier, time series information, image movement 
information, a predicted complete drawing, a 
reference image, etc. to each divided image. Each 
divided image is transmitted to a specified image 
generation terminal device 20 together with the 
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added generation instruction information. The 
generation instruction information is described 
later in detail. 

In the example shown in FIG. 6, one of the six 
divided images is transmitted to a specific image 
generation terminal device 20. Actually, a 

plurality of divided images are transmitted to 
corresponding image generation terminal devices 20. 
At this time, a plurality of divided images can be 
transmitted to one image generation terminal device 
20. 

The image generation terminal device 20 
receives a divided image transmitted from the image 
distribution device 10, and the generation 
instruction information, and displays the divided 
image. At this time, when a predicted complete 
drawing or a reference image is transmitted from 
the image distribution device 10, the image 
generation terminal device 20 displays the received 
divided image together with the predicted complete 
drawing or a reference image. Then, the user of the 
image generation terminal device 20 generates an 
image corresponding to the received divided image 
according to the generation instruction information 
using a screen interface (including editing a 
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received divided image) . In the example shown in 
FIG. 6, only the divided image generated by the 
image generation terminal device 2 0 is shown. 
However, a plurality of image generation terminal 
devices 20 generates respective divided images in 
parallel . 

The divided images being generated by a 
plurality of image generation terminal devices 20 
are transmitted to the image distribution device 10 
by the transmission unit 23 shown in FIG. 3. Then, 
the image generation unit 13 of the image 
distribution device 10 generates the entire image 
by integrating the divided images using the 
generation instruction information . 

Described below is the method of dividing an 
image in the image generation system. In this 
embodiment, the process of dividing an image into 
areas and the process of dividing an image into 
layers are used. 

FIGS. 7 through 9 show examples of dividing an 
image into areas. This process is performed by the 
image division unit 11 of the image distribution 
device 10. 

In the example shown in FIG. 7, the original 
image is divided into four rectangular areas. In 
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the example shown in FIG. 8, an image is divided 
such that each image element in an image (a couple 
of bride and bridegroom, a sphinx, a pyramid, cloud, 
etc) cannot be divided to a certain extent, and 
the amount of each operation for each divided image 
can be average. In the example shown in FIG. 9, an 
image is divided such that each image element in an 
image is not divided, the length of the boundary 
line for division can be shortest possible, and the 
amount of each operation for each divided image can 
be average. 

An image is basically divided at an 
instruction of a user. In this case, the user 
divides an image by drawing a division line on the 
screen using a mouse, etc. However, the image can 
be automatically divided by the image division unit 
11. For example, in the example shown in FIG. 7, 
the image can be automatically divided equally into 
4 pieces by specifying ^^the number of divided 
pieces = 4". Otherwise, an image can be 

automatically divided depending on the number of 
the image generation terminal devices 20. 

In an image in which each image . element 
(object) has an attribute (for example, a vector 
image) , it is not desired that an image element is 
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divided when the image is divided. Therefore, in 
such an image, as shown in FIG. 8 or 9 (especially 
as shown in FIG. 9) , it is desired that a division 
line is drawn such that each image element cannot 
be divided into pieces. Practically, it is desired 
that an image is divided such that the number of 
division lines for dividing each element can be the 
smallest possible value. In this case, the user of 
the image distribution device 10 can draw the 
division line, and the image division unit 11 can 
draw the division line. 

The image distribution device 10 transmits 
each divided image to a corresponding image 
generation terminal device 20. On the other hand, 
each image generation terminal device 20 generates 
a divided image corresponding to a received divided 
image, and returns it to the image distribution 
device 10. Then, the image distribution device 10 
generates an entire image by integrating the 
divided images generated by the respective image 
generation terminal devices 20. When the image 
distribution device 10 requests a plurality of 
image generation terminal devices 20 to process an 
image one divided image can be assigned to one 
image generation terminal device, and a plurality 
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of divided images can be assigned to one image 
generation terminal device. Furthermore, the image 
distribution device 10 does not transmit a divided 
image to the image generation terminal device 20 if 
5 it is not necessary to process the divided image. 

FIGS. 10 through 13 show examples of dividing 
an image into layers. This process is performed by 
the image division unit 11 of the image 
distribution device 10. 
10 An image is often generated by combining 

plural layers of images. The image in this example 
is formed by three layers. Practically/ the image 
shown in FIG. 10 is obtained by combining the 
images of the respective layers shown in FIGS. 11 
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The image distribution device 10 transmits the 
image of each layer to the corresponding image 
generation terminal device 20. On the other hand, 
the image generation terminal device 20 generates 

20 an image corresponding the received image, and 
returns it to the image distribution device 10. 
Then, the image distribution device 10 generates an 
entire image by integrating the images of the 
respective layers generated by the image generation 

25 terminal device 20. When the image distribution 
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device 10 requests a plurality of image generation 
terminal devices 20 to process an image, an image 
of one layer can be assigned to one image 
generation terminal device, and images of a 
plurality of layers can be assigned to one image 
generation terminal device- The image distribution 
device 10 does not transmit an image of a 
particular layer to the image generation terminal 
device 20 if it is not necessary to process the 
image of the particular layer. 

In FIGS. 7 through 13, the division into areas 
and the division into layers are independently 
described above, but they also can be combined and 
used. FIGS. 14 through 16 show examples of dividing 
an image into areas and layers. In the examples, an 
image is divided into layers as shown in FIGS. 11 
through 13, and is divided into areas in the method 
shown in FIG. 9. In FIGS. 14 through 16, only the 
layer shown in FIG. 13 (the layer of the background 
image) is displayed. 

The image distribution device 10 can transmit 
the image divided into areas or layers to a 
corresponding image generation terminal device 20. 
That is, the image generation system can edit the 
image divided into areas or layers through the 
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image generation terminal device 20. 

Described below are the image identifier, the 
division identifier, and the layer identifier. 
These identifiers are generated by the image 
5 distribution device 10, and distributed together 
with a divided image to a corresponding image 
generation terminal device 20. Then, each image 
generation terminal device 20 generates a divided 
image corresponding to the received divided image. 
10 FIG. 17A shows an example of the data format 



of an image identifier. The image identifier is 



information identifying each target image and 
information containing the basic information 
relating to each target image, and comprises an 

15 image ID, an image name, an image type, the number 
of divided areas, the number of layers, and the 
number of time division. 

The ^'image ID" is identification information 
uniquely assigned to a target image when an image 

20 generating process is started. Other identifiers 
described later are linked using this image ID as a 
key. The image ID is not changed during the process, 
or the same image ID is not assigned to a plurality 
of images. The "image name" is the name of a target 

25 image. The image ID and the name of an image are 
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associated by this image name. 

The ^'image type" refers to the type or the 
format of a target image to be generated. For 
example, it identifies a vector image, a bit map 
image, etc. The ''number of divided areas" refers to 
the number of images divided into areas by the 
image distribution device 10. In the example shown 
in FIG. 7, the number of divided areas is 4 . In the 
example shown in FIG. 9, the number of divided 
areas is 3. The ^'number of layers" refers to the 
number of layers of a target image to be generated. 
In the examples shown in FIGS. 11 through 13, the 
number of layers is 3. The '^number of time 
division" refers to the number of total frames to 
be generated when time series images are generated. 
For example, assuming that the speed of the moving 
picture for 3 seconds is 10 frames/second, the 
number of time division is 30. 

The above mentioned information is 
automatically set by the image distribution device 
10. The user can also set the information. 

FIG. 17B shows an example of the data format 
of a division identifier. The division identifier 
is information identifying each divided image and 
information containing basic information relating 
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to each divided image, and comprises an image ID, a 
division number, a generation target flag, a name 
of assigned machine, an end flag, a division 
starting point, and a division end point. 

The ^'image ID" inherits the value set in the 
image identifier shown in FIG. 17A. The ''division 
number" is an identification number uniquely 
assigned to each image divided by the image 
division unit 11. For example, when an original 
image is divided into four areas, 1 through 4 are 
assigned as division numbers to the respective 
divided images. 

The ''generation target flag" refers to whether 
or not the divided image is a process target. The 
"process target" refers to that a corresponding 
image is to be generated by the image generation 
terminal device 20. The "name of assigned machine" 
refers to the information identifying the image 
generation terminal device to be requested to 
generate a divided image corresponding to the 
divided image. The name of assigned machine is set 
only for the divided image on which a generation 
target flag is effective. 

The "end flag" refers to whether or not the 
image generation terminal device 20 has finished 
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generating a divided image. The end flag is set by 
the image generation terminal device 20. When the 
image distribution device 10 detects that the end 
flag of the division identifier transmitted from 
the image generation terminal device 20 is 
effective, it determines that the image generating 
process has been finished by the image generation 
terminal device 20, and terminates the 
communications with the image generation terminal 
device 20. The ^'division starting point", the 
^'division intermediate point", and the ^'division 
end point" respectively refer to the starting point 
coordinates, the intermediate point coordinates, 
and the end point coordinates of the division line 
for division of a divided image or an image. 

FIG. 18 shows an example of displaying a 
screen for setting a division identifier shown in 
FIG. 17B. In this example, an original image is 
assumed to be divided into six sections. 

In this setting screen, the process of 
dividing an image into areas is shown on the left 
of the screen. Each divided image is assigned a 
division number (1 through 6 in this example) . The 
division number is automatically assigned by the 
image division unit 11 when, for example, an 
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original image is divided. On the right of the 
screen, a setting dialog box is shown corresponding 
to each divided image. The number of setting dialog 
boxes depends on the number of divided areas. 

The setting dialog box has a radio button for 
setting whether or not the divided image is a 
target to be generated, a menu for specification of 
a machine to be requested to generate an image (the 
image generation terminal device 20), and a button 
for setting the detailed information. When an image 
generation terminal device is requested to generate 
a divided image, the name of the machine of the 
corresponding image generation terminal device is 
set in the setting dialog box corresponding to the 
divided image. The name of the machine can be 
selected by registering the name in the image 
generation system in advance and scrolling the menu. 

FIG. 19 shows an example of displaying the 
screen for setting the detailed information about 
the division identifier. The screen can be invoked 
by clicking a details setting button shown in FIG. 
18. The detailed information includes the 

information about the position or the shape of each 
divided image. Practically, the detailed 

information contains the starting point coordinates 
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(coordinates of the upper left corner) and the end 
point coordinates (coordinates of the lower right 
corner) of each rectangular area. Otherwise, it 
contains the information indicating the boundary 
line between a divided image and another divided 
image . 

On the setting screen, the division number, 
the name of assigned machine, the division starting 
point button, the division starting point 
coordinates, the division end point button, the 
division end point coordinates, the addition button, 
the registration button, and the cancel button are 
displayed. The division starting and end points can 
be set by specifying a desired point on the 
original image using a mouse, etc. or can be set by 
inputting a desired coordinates using a keyboard. 
Furthermore, by clicking an addition button, the 
information for definition of a line for division 
of an image can be added. Afterwards, when the set 
value on the screen is entered, the registration 
button is clicked. When the set value is discarded 
and the set screen is terminated, the cancel button 
is clicked. 

A set of division starting and ■ end points 
basically indicates a line for dividing an image. 
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but can also indicate a rectangular ■ area- 
Furthermore, when a division line is drawn using a 
mouse, etc., the starting and end points of the 
line can be automatically set in the detailed 
information. 

FIG- 17C shows an example of a data format of 
a layer identifier. The layer identifier is 
information identifying each layer and information 
including the basic information about each layer, 
and comprises an image ID, a layer number, a 
generation target flag, the name of assigned 
machine, and an end flag. 

The ^^image ID" inherits the value set in the 
image identifier shown in FIG. 17A. The '^layer 
number" is an identification number uniquely 
assigned to the image of the layer. The ''generation 
target flag" indicates whether or not the image of 
the layer is a process target. The ''name of 
assigned machine" identifies the image generation 
terminal device requested to generate an image 
corresponding to the image of the layer. The "end 
flag" indicates whether or not the image generation 
terminal device 20 has completed generating the 
image of the layer. 

FIG. 20 shows an example of displaying a 
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screen for setting a layer identifier shown in FIG. 
17C. In this example, an original image is assumed 
to be divided into four layers. 

In this setting screen, the layer forming an 
image is shown on the left of the screen. Each 
layer is assigned a layer number (1 through 4 in 
this example) . The layer number is automatically 
assigned by, for example, the image division unit 
11. On the right of the screen, a setting dialog 
box is shown corresponding to each layer. The 
number of setting dialog boxes depends on the 
number of layer forming an image. 

The setting dialog box has a radio button for 
setting whether or not the image of the layer is a 
target to be generated, a menu for specification of 
a machine to be requested to generate an image (the 
image generation terminal device 20) , and a button 
for setting the detailed information. The settings 
of the name of assigned machine, etc. are basically 
described above by referring to FIG. 19. 

Described next is the method of moving the 
image element in the image generation system 
according to the present embodiment. In this 
example, an image element is moved in parallel 
(simple movement), enlarged/reduced, or rotated. 
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FIG. 21 shows an example of parallel movement 
of image elements. In FIG. 21, an image 100 is an 
original image. Images 101 through 103 are images 
obtained by sequentially moving the positions of 
the image element (an airplane in this example) in 
the image 100. In this example, the image 101 is an 
initial image, the image 102 is an intermediate 
image, and the image 103 is an end image. In this 
case, by continuously displaying the images 101 
through 103, the moving picture of an airplane in 
flight can be obtained. 

FIG. 22 shows an example of enlarging/reducing 
image elements. In FIG. 22, an image 110 is an 
original image. Images 111 through 113 are images 
obtained by sequentially enlarging the image 
element (a ship in this example) in the image 110. 
In this example, the image 111 is an initial image, 
the • image 112 is an intermediate image, and the 
image 113 is an end image. In this case, by 
continuously displaying the images 111 through 113, 
the moving picture of a coming ship can be obtained. 
When the image elements are sequentially reduced, 
the moving picture of leaving ship can be obtained 
by continuously displaying them. 

FIG. 23 shows an example of rotating image 
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elements. In FIG. 23, an image 120 is an original 
image. Images 121 through 123 are images obtained 
by sequentially changing the angle of the image 
element (a satellite in this example) in the image 
120. In this example, the image 121 is an initial 
image, the image 122 is an intermediate image, and 
the image 123 is an end image. In this case, by 
continuously displaying the images 121 through 123, 
the moving picture of a rotating satellite can be 
obtained. 

In the image generation system according to 
the present embodiment, the image generation 
terminal device 20 is requested to generate the 
above mentioned moving picture. That is, the image 
distribution device 10 divides an original image 
into a plurality of image sections and transmits 
each of them to a corresponding image generation 
terminal device 20, and gives instructions to each 
image generation terminal device 20 to generate an 
image. Described below is an instruction to 
generate an image. 

FIG. 24 shows an example of the data format of 
the time series information. The time series 
information is basic information for generation of 
moving picture by the image generation terminal 
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device 20, and comprises an image ID, a time series 
number, the niomber of frames in a unit time, a time 
interval, a starting time, and an end time. 

The ^^image ID" inherits the value set in the 
image identifier shown in FIG, 17A. The ""time 
series number" is an identification number assigned 
to a divided image specified by the image division 
unit 11 of the image distribution device 10, When 
the image generation unit 13 of the image 
distribution device 10 receives a divided image 
from each image generation terminal device 20, it 
generates the entire image by integrating the 
divided images on a time axis according to the time 
series numbers . 

The ^'number of frames in a unit time" 
indicates the number of images (frames) to be 
displayed in a second. The "'time interval" 

indicates the interval at which each image (each 
frame) forming part of moving picture is to be 
displayed. The ^'starting time" and ''end time" 
indicates starting time and end time of the moving 
picture, respectively. Relating to the time 

interval, the starting time, and end time, when two 
values of the three values are set, the remaining 
value is automatically computed and set. 



FIG. 25 shows an example of displaying the 
screen for setting the above mentioned time series 
information. On this screen, a box for setting the 
total number of frames, the time interval, the 
5 starting time, and the end' time is displayed. In 
this example, the ''total number of frames" is the 
total number of frames forming part of moving 
Iq picture. A user can input a desired value using a 

keyboard, etc. The above mentioned four parameters 
10 are complemented by one another. Therefore, when 
1^ three values in the four values are set, the 

E remaining one value is automatically computed. For 

■^^ example, if ''0.05 second" is set as a time interval, 

ly 

and the difference between the starting and end 
H 15 time is "3 seconds", the total number of frames of 

"60" is computed. 

The time series information can also be used 
as the information for division of the moving 
picture to be generated on a time axis. For example, 
20 when two image generation terminal devices are 
requested to generate the moving picture for 10 
seconds, one image generation terminal device can. 
be requested to generate the images for the first 5 
seconds, and the other image generation terminal 
25 device can be requested to generate the images for 
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the second 5 seconds. The process can be realized 
by, for example, adding information for 
specification of an image generation terminal 
device to the time series information, and 
5 appropriately setting the "starting time" and the 
""^end time". 

FIG. 2 6 shows an example of the data format of 
Iq image movement information. The image movement 

information defines the movement of image elements, 
i*^ 10 and comprises an image ID, the name of movement 

i: 

target, a group name, basic movement information, 
E enlargement/reduction information, and rotation 

information. 

iy 

The "image ID" inherits the value set m the 
J3 15 image identifier shown in FIG. 17A. The "name of 

movement target" identifies the image element to be 
moved. In the example shown in FIGS. 21 through 23, 
information identifying an "airplane", a "ship", 
and a "satellite" is set for the name of movement 

20 target. The "group name" identifies a plurality of 
image elements when the plurality of image elements 
are moved based on the same rules. For example, 
when a plurality of airplanes are flying in the 
same direction at the same speed in the moving 

25 picture, one group name is assigned to the 
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plurality of airplanes. 

The ^^basic movement information" is 
necessarily set when the movement of an image 
element is defined, and comprises starting point 
coordinates, end point coordinates, the number of 
frames in a unit time, a time interval, a starting 
time, and an end time. 

The ""'starting point information" and the ^'end 
point information" are the coordinates of the 
starting position and the arrival position of image 
elements. The number of frames in a unit time, the 
time interval , the starting time, and the end time 
can inherit the values set for the time series 
information, or can be otherwise set. 

The '''' enlargement /reduction information" 

defines the speed of enlarging or reducing an image 
element, and comprises an enlargement/reduction 
flag, an enlargement/reduction base point, an 
initial enlargement/reduction rate, an 

enlargement/reduction rate change, and a starting 
point magnification. 

The "enlargement/reduction flag" is set when a 
target image element is to be enlarged or reduced. 
When the flag is invalid, the enlargement/reduction 
information is not used when an image is generated. 
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When a target image element is enlarged or reduced/ 
the ^^enlargement/reduction base point" indicates 
the coordinates of the position of the basic point. 
That is, an image element is enlarged or reduced at 
the base point coordinates- The ^''initial 

enlargement/reduction rate" indicates the speed of 
enlargement/reduction . The ^^enlargement/reduction 
rate change" is set when the speed of 
enlargement/reduction changes with the lapse of 
time. That is, it is not set when the speed of 
enlargement/reduction is constant. When the change 
of the speed of enlargement/reduction is indicated 
by a specific function, a function corresponding as 
an enlargement/reduction changed rate is set. The 
"starting point magnification" indicates the ratio 
of the image element at the starting point of the 
moving picture to the original image. For example, 
when the image element of the original image is 
used as is, it is set to "1". When the size of the 
image element at the starting point of the moving 
picture is 1/2 of the corresponding image element 
in the original element (its area is 1/4 of the 
image element in the original element) , the 
magnification at the starting point is set to ''^O.S". 
The ''^rotation information" defines the 
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rotation of an image element, and comprises a 

rotation flag, a rotation center, an initial 

rotation angle, a rotation angle change, and a 

starting point angle. 

5 The ^^rotation flag" is set when a target image 

element is rotated. If the flag is invalid, the 

rotation information is not used when an image is 

generated. The ''^rotation center" indicates the 

coordinates of the center of the rotation. That is, 

10 the image element rotates on the coordinates. The 

1=^ ^""initial rotation angle" indicates the rotation 

33. 

hi s 
- ss- 

E speed. The ^^rotation angle change" is set when the 

rotation speed changes with the lapse of time. That 

Iz is, it is not set when the rotation speed is 

111 

15 constant. When the change of the rotation speed is 
expressed by a specific function, the function 
corresponding as a rotation angle change is set. 
The ^^starting point angle" indicates the angle of 
the image element at the start of moving picture. 

20 FIG. 27 is an example of displaying the screen 

for setting the image movement information 
(excluding the enlargement/reduction information 
and rotation information) , On the screen, an area 
for input of the name of a movement target, and an 

25 area for input of the coordinates of the starting 
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and end points are provided. A character string is 
input by the user using a keyboard to set the name 
of a movement target. However, when nothing is 
input by the user, the system assigns an unused 
identification number. The coordinates of the 
starting and end points can be set by the 
coordinates specified on the screen using a mouse, 
etc., or can be set by the values input using a 
keyboard, etc. For the number of frames, the 
starting time, the end time, and the time interval, 
refer to the explanation above described by 
referring to FIG. 25. 

The enlargement/reduction button invokes the 
screen for setting the information for 
enlargement/reduction of a target image element. On 
the other hand, the rotation button invokes the 
screen for setting the information for rotation of 
a target image element. When the 

enlargement/reduction button and the rotation 
button are clicked, the enlargement/reduction and 
the rotation flag shown in FIG. 26 are valid. 

FIG. 28 shows an example of displaying the 
screen for setting the enlargement/reduction 
information. On this screen, areas are provided for 
setting the base point, the initial 
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enlargement/reduction rate, the 

enlargement/reduction change, and the starting 
point magnification. These values can be input one 
by one using a keyboard, or can be selected from 
among the predetermined values. 

FIG. 29 shows an example of displaying the 
screen for setting the rotation information. On 
this screen, areas are provided for setting the 
rotation center, the initial rotation angle, the 
rotation angle change, and the starting point angle. 
These values can be input one by one using a 
keyboard, or can be selected from among the 
predetermined values . 

As described above, the basic movement 
information is required information, but the 
enlargement/reduction information and the rotation 
information are arbitrarily set. When only the 
basic movement information is set, parallel 
movement is defined. However, when the starting 
point coordinates match the end point coordinates, 
the position of the target image element is not 
changed. On the other hand, according to both basic 
movement information and enlargement/reduction 
information, a moving picture in which a target 
image element is moved with approaching or leaving 
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can be defined. Additionally, according to both 
basic movement information and rotation information, 
a moving picture in which a target image element is 
moved with rotation can be defined. 

According to the image generation system of 
the present embodiment, the image distribution 
device 10 transmits a divided image and the 
generation instruction information related to the 
divided image to the corresponding image generation 
terminal device 20. In this example, the generation 
instruction information contains identifiers shown 
in FIG. 17, the time series information shown in 
FIG. 24, and the image movement information shown 
in FIG. 26. If the original image is formed in a 
single layer, no layer identifier is generated. If 
an image to be generated is a still image, no time 
series information or image movement information 
are generated. 

The image distribution device 10 transmits 
only the divided images requiring an editing 
operation in a plurality of divided images obtained 
by dividing an original image to a corresponding 
image generation terminal device 20. For example, 
when a couple of bride and bridegroom moves in the 
image shown in FIG. 10, and an image is divided 
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into three areas as shown in FIG. 9, only an image 
of the area containing the couple of bride and 
bridegroom is transmitted to a corresponding image 
generation terminal device 20. When an image is 
divided into three layers as shown in FIGS. 11 
through 13, only an image (shown in FIG. 11) 
containing the couple of bride and bridegroom is 
transmitted to the corresponding image generation 
terminal device 20. 

When the image generation terminal device 20 
receives a divided image and a generation 
instruction information from the image distribution 
device 10, an image corresponding to the divided 
image received is generated according to the 
generation instruction information. For example, 
upon receipt of the image 100 shown in FIG. 21 and 
the information for parallel movement of the image 
element (an airplane for example) in the image 100, 
the image generation terminal device 20 
automatically generates the images 101 through 103 
according to the information. At this time, the 
number of frames of moving picture to be generated, 
the positions of the starting and end points of an 
image element, the movement speed of an image 
element, etc. depend on the time series information 
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and the image movement information. In addition, 
upon receipt of the image 110 shown in FIG. 22 and 
the information for enlargement of the image 
element (a ship in this example) in the image 110, 
the images 111 through 113 are automatically 
generated according to the information. Furthermore, 
upon receipt of the image 12 0 shown in FIG. 23 and 
the information for rotation of the image element 
(a satellite in this example) in the image 120, the 
images 121 through 123 are automatically generated 
according to the information. 

Upon receipt of a request from the image 
distribution device 10 or in each of the 
predetermined periods, each image generation 
terminal device 2 0 transmits the divided image 
being generated to the image distribution device 10, 
despite of whether the image generation process is 
completed. That is, the image generation terminal 
device 20 transmits a divided image being generated 
or a divided image completely generated to the 
image distribution device 10. At this time, the 
image generation terminal device 2 0 generates the 
transmission information shown in FIG. 30, and 
transmits the transmission information together 
with the generated divided image to the image 
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distribution device 10. When the divided image is 
transmitted from the image generation terminal 
device 20 to the image distribution device 10, at 
least the identifiers shown in FIG. 17 are attached 
to the divided image. 

The ''end flag" indicates whether or not the 
image generating process performed by the image 
generation terminal device 20 has been completed. 
If the flag indicates the completion of the process, 
each of the end flags shown in FIGS. 17B and 17C is 
set to a value indicating the completion. 

When a divided image is transmitted from the 
image ■ generation terminal device 20 to the image 
distribution device 10, the "difference flag" 
indicates whether or not the generated image is to 
be transmitted as is, or only the difference from 
the previously transmitted image is to be 
transmitted. 

Upon receipt of a divided image, an image 
identifier, transmission information, etc., the 
image distribution device 10 integrates a plurality 
of received divided images according to the image 
identifiers and the transmission information, etc. 
about them. At this time, when a difference flag is 
set for a divided image, a necessary divided image 
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is regenerated by adding the divided image received 
this time to the divided image received previously. 
When a divided image in a certain area is not 
received, the corresponding divided image received 
previously is used. 

The entire image integrated by the image 
distribution device 10 is distributed to each image 
generation terminal device 20. The entire image is 
a complete image when all image generation terminal 
devices 20 have completed the image generating 
process. However, if one or more image generation 
terminal devices 20 have not completed the process, 
then the entire image is incomplete, and the 
distributed entire image is displayed on the image 
generation terminal device 20. Therefore, the user 
of the image generation terminal device 20 can 
continue generating a divided image assigned to the 
user while viewing the entire image. At this time, 
since the displayed entire image reflects the 
contents updated by another image generation 
terminal device 20, the efficiency of an operation 
can be improved. 

FIGS. 31 through 33 show examples of the 
process of generating a divided image by the image 
generation terminal device 20 by referring to the 
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entire image. As shown in FIG. 31, the original 
image is divided into three areas, and distributed 
to the corresponding image generation terminal 
devices 20. In this example, the image distribution 
device 10 transmits a corresponding divided image 
to each image generation terminal device 20, and 
also transmits the entire image thereto. 

FIG. 32 shows an example of displaying an 
image on the image generation terminal device 20 
assigned one of a plurality of divided images. In 
this example, an edition screen is displayed at the 
lower right of the display area, and the entire 
image is displayed on the upper left of the display 
area. On the edition screen, not only the divided 
image to be edited by this image generation 
terminal device, but also the image of the area 
adjacent to the divided image to be edited is 
displayed together . 

FIG. 33 shows an example of displaying the 
image being edited. In this example, a ""carpet" for 
a couple of bride and bridegroom to walk on is 
added in the image generation terminal device. In 
another image generation terminal device, an 
"airplane" is added. In a further image generation 
terminal device, it is assumed that a "'car" is 
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added. Then, the divided images edited in the 
respective image generation terminal devices are 
integrated by the image distribution device 10, and 
the integration result is distributed to each image 
generation terminal device 20. As a result, the 
entire image to which the "^carpet", the "airplane", 
and the "car" are added is displayed on each image 
generation terminal device 20. Therefore, the user 
of each image generation terminal device can edit 
an assigned divided image while recognizing the 
process of an operation being performed by another 
image generation terminal device, thereby improving 
the efficiency of the editing operation and 
generating an image with the entire image taken 
into account. 

Described below is the consistency of the 
divided image generated by a plurality of image 
generation terminal devices 20. In this example, it 
is assumed that an image element is divided and 
displayed in the adjacent divided images. The 
checking function can be provided in the image 
distribution device 10, and can be provided in each 
image generation terminal device 20. In this 
example, it is assumed that the function is 
provided in the image distribution device 10. 
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Since a plurality of divided images are 
individually edited in the corresponding image 
generation terminal device 20 in the system 
according to the present embodiment, there can be 
5 the possibility that the continuity in the image 
elements can be lost when the divided images are 
integrated. Therefore, the image distribution 

device 10 notifies the image generation terminal 
:0 device 20 of an alarm when the discrepancy in the 

10 display position of an image element exceeds an 
allowable scope. The alarm can be realized at a 
e corresponding image generation terminal device 20 

'Jt using, for example, image display, sound (including 

If 

a voice guidance) , vibration, etc. In the example 
i3 15 shown in FIG. 34, in the operation of drawing a 

weather map, the positions of the cold fronts drawn 
in adjacent divided images are shifted from each 
other, and an alarm is displayed on the screen. The 
user of the image generation terminal device 20 

20 which has received the alarm can amend the image 
according to the alarm. 

The above mentioned function can be easily 
realized in an image whose image element has an 
attribute. The image whose image element has an 

25 attribute is, for example, a vector image. 



56 



Thus, the inconsistency between adjacent 
divided images can be quickly amended by detecting 
it during the generation of divided images. As a 
result, a successful and complete image can be 
generated. 

The above mentioned alarm function can also be 
provided when moving picture (continuous images 
formed by a plurality of frames on a time axis) is 
generated. For example, when continuous images 
showing the change of weather in the past 24 hours 
are generated, the continuity of the image elements 
(a front, an isobar, etc.) at each timing generated 
by each image generation terminal device 20 is 
checked, and an alarm is raised when the 
discontinuity is detected. In this case, the image 
generation terminal device 20 transmits each type 
of identifier and the time series information to 
the image distribution device 10 together with a 
generated divided image. The image distribution 
device 10 integrates images for each timing 
according to the time series information, and 
determines whether or not the alarm is to be raised. 

In a case where the function of checking the 
consistency is provided in the image generation 
terminal device 20, it is necessary for the image 
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distribution device 10 to transmit an image in the 
area adjacent to the divided image, when a divided 
image is transmitted to each image generation 
terminal device 20. 

If the user of the image generation terminal 
device 20 can see a reference image (reference 
drawing, predicted complete drawing, sample, etc.) 
when the user generates a divided image assigned to 
the user, then a more correct image can be 
generated. The method of displaying a reference 
image on the image generation terminal device 20 is 
described below by referring to FIG. 35. 

FIG. 35 shows an example of displaying a 
reference image on the image generation terminal 
device 20. In this example, a weather map is 
generated. On this screen, the screen for 

generation/edition of a divided image assigned to 
the image generation terminal device 20, the entire 
drawing and a reference image are displayed. The 
divided image displayed on the generation/edition 
screen is a part of an image displayed as an entire 
drawing. In this example, the image in the 
rectangular area at the upper right corner is 
assigned to the image generation terminal device 20. 

The entire drawing is an entire image 



58 



containing the divided images respectively assigned 
to the corresponding image generation terminal 
devices 20. The reference drawing is an effective 
image when a divided image is generated by the 
image generation terminal device 20, In this 
example, an image captured from a satellite is 
displayed. In addition to the entire drawing or the 
reference drawing, for example, a predicted 
complete image can be displayed. 

Thus, in the method of the present embodiment, 
when the user of the image generation terminal 
device 20 generates a divided image assigned to the 
user, he or she can refer to the reference image, 
and therefore can generate a more correct image. In 
addition, the reference image is not only displayed, 
but can be superposed on a divided image being 
generated . 

The above mentioned reference image is 
distributed from the image distribution device 10 
to the image generation terminal device 20. When 
the image generation terminal device 20 receives 
the reference image, etc., it can select whether or 
not the received image is to be displayed. 

The operations of the image distribution 
device 10 and the image generation terminal device 
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20 are described below by referring to a flowchart. 
The processes of the image distribution device 10 
and the image generation terminal device- 2 0 are 
started by the user activating an image generation 
program. 

FIG. 36 is a flowchart of the operations of 
the image division unit 11 provided in the image 
distribution device 10. This process is performed 
when an original image to be divided and 
distributed to the corresponding image generation 
terminal devices 20 is given. 

In step SI, it is determined whether or not 
the given image is to be divided. If it is an image 
to be divided, the processes in and after step S2 
are performed. The image is hereinafter referred to 
as an 'original image*. 

In step S2, the image identifier shown in FIG. 
17A is generated for the original image. At this 
stage, an image ID, the name of the image, and the 
type of image are set. As the image ID, an 
identification number not used by the other images 
is assigned. The name of the image is a user- 
specified name. Furthermore, the type of image is 
detected by analyzing the given original image. 

In step S3, it is checked whether or not the 
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original image is formed by a plurality of layers. 
When the original image is formed by a plurality of 
layers, a layer dividing process is performed in 
step S4. Then, in step S5, it is checked whether or 
not an instruction to divide the original image 
into a plurality of areas has been issued. When 
such an instruction has been issued, an area 
dividing process is performed in step S6. 
Furthermore, in step SI, it is checked whether or 
not an instruction to edit the original image on a 
time axis has been issued. If yes, the 

corresponding process is performed in step S8. The 
processes in steps S4, S6, and S8 are described 
below in detail. 

Thus, the image division unit 11 generates the 
identifiers corresponding to each divided image 
obtained by dividing the original image at an 
instruction of the user, and generates time series 
information as necessary. 

FIG. 37 is a flowchart of the layer dividing 
process performed by the image division unit 11. 
This process corresponds to the process in step S4 
shown in FIG. 36. 

In step Sll, it is checked whether or not the 
user of the image distribution device 10 has issued 
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an instruction to divide an original image into 
layers through a screen interface. The screen 
interface is shown in FIG. 20. 

When a user instruction is assigned, a layer 
identifier shown in FIG. 17C is generated at the 
instruction in step S12. For example, ,when the user 
inputs an instruction to edit only a part of a 
plurality of layers, the image division unit 11 
sets a generation target flag only for the 
specified layer. The image division unit 11 sets 
the user-specified image generation terminal device 
20 as the name of an assigned machine. 

If a user instruction has not been issued, the 
layer identifier shown in FIG. 17C is generated 
according to default information in step S13. In 
this case, basically, generation target flags are 
set for all layers. That is, the number of layer 
identifiers equal to the number of layers forming 
the original image are generated. 

In step S14, in the processes in step S12 or 
S13, an image identifier is updated. Practically, 
the number of layers is set. The number of layers 
can be the number of the layers forming an original 
image or can be the number of layers on which 
generation target flag is set. 
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Thus, the image division unit 11 generates a 
layer identifier according to a user instruction or 
default information, and updates the image 
identifier . 

FIG. 38 is a flowchart of the area dividing 
process performed by the image division unit 11. 
This process corresponds to step S6 shown in FIG. 
36. 

In step S21, it is checked whether or not an 
area division instruction has been issued by the 
user. The user can input an area division 

instruction by drawing a division line on an 
original image using a mouse, or inputting the 
coordinates using a setting screen shown in FIG. 19. 
If an area division instruction has been issued, an 
image is divided based on the instruction from the 
user in step S22. For example, in the case of a bit 
map image, bit map data is presented for each of 
the divided areas. 

In step S23, it is checked whether or not the 
process of optimizing image division is set. It is 
assumed that the setting is predetermined by the 
user. When the optimizing process is not performed, 
the division identifier shown in FIG. 17B is 
generated. On the other hand, when the optimizing 
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process is performed, the processes in and after 
step S24 are performed. 

In step 324, the arrangement of division lines 
are amended such that the sum of the division lines 
for dividing the- original image can be the shortest 
possible. Then, in step S25, it is checked whether 
or not the image element of the original image has 
an attribute. An image whose image element has an 
attribute can be a vector image. When an image 
element of the original image has an attribute, the 
processes in and after step S26 is performed. 
Otherwise, the process in step S31 is performed. 

In step S26, it is checked whether or not the 
division line crosses an image element. In the 
example shown in FIG. 8, the division line crosses 
the sphinx. When the division line crosses the 
image element, the processes of steps 321 and S28 
are performed. Otherwise, the process in step S31 
is performed. 

In step S27, the division line is amended such 
that the division line cannot cross an image 
element. In the example shown in FIG. 9, the 
division line does not cross an image element (a 
couple of bride and bridegroom, a sphinx, a pyramid, 
cloud, etc.). In step S28, the arrangement of the 
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division lines are amended such that the sum of the 
length of the division lines can be the shortest 
possible . 

In step S31, the division identifier shown in 
FIG. 17B is generated. This division identifier is 
generated for each of a plurality of divided images 
obtained by dividing an original image. In addition, 
the division identifier contains the information 
for specification of an image generation terminal 
device to be requested to perform an image 
generating process, and the information about the 
position and the shape of a divided image. The 
image generation terminal device to be requested to 
perform an image generating process is determined 
according to a predetermined procedure or 
designated by a user. The position and the shape of 
a divided image depend on the pattern of division 
lines . 

In step S32, an image identifier is updated 
based on the processes in steps S21 through S31. 
Practically, the number of division is set as shown 
in FIG. 17A. 

When an original image is divided into layers 
and areas, divided images equal in number to the 
product of the numbers of layer division and area 



65 



division are generated. For example, as shown in 
FIG. 20, if it is assumed that an original image 
comprises four layers, and the original image is 
divided into six areas as shown in FIG . 18, then 
twenty four divided images are generated. Each 
divided image is identified by the combination of a 
layer identifier and a division identifier. Then, 
the image distribution device 10 distributes these 
twenty four divided images to corresponding image 
generation terminal devices 20. At this time, the 
image distribution device 10 can distribute only 
divided images to be edited in the twenty four 
divided images to the corresponding image 
generation terminal devices 20. 

Thus, the image division unit 11 generates a 
division identifier at an instruction of a user, 
and updates the image identifier based on the 
division identifier . 

FIG. 39 is a flowchart of the time series 
information setting process performed by the image 
division unit 11. This process corresponds to step 
S8 shown in FIG. 36. This process can be 

collectively performed on an original image, or can 
be individually performed on each divided image. 

In step S41, it is checked whether or not the 
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user has issued an instruction to generate a time 
series information. If yes, the time series 
information shown in FIG. 24 is generated in step 
S42, Practically, the information input using the 
setting screen shown in FIG. 25 is set as time 
series information . 

In step S43, it is checked whether or not a 
user has issued an instruction relating to the 
movement of an image element. If yes, image 
movement information shown in FIG. 2 6 is generated 
in step S44. For example, the information input 
using the setting screen shown in FIGS. 27 through 
29 can be set as image movement information. 

In step S45, the image identifier is updated 
in the processes in steps S41 through S44. 
Practically, the time division number shown in FIG. 
17A is set. 

Thus, the image division unit 11 generates the 
time series information and the image movement 
information at an instruction of a user, and 
updates the image identifier based on the 
information . 

FIG. 40 shows a flowchart of the operations of 
the image distribution unit 12 provided in the 
image distribution device 10. This process is 
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performed when an original image is divided by the 
image division unit 11. This process is assumed to 
be performed on each divided image. 

In step S51, it is checked whether or not a 
given divided image is to be transmitted to the 
image generation terminal device 20. That is, it is 
checked whether or not a given divided image 
requires an editing operation. In step S52, it is 
checked whether or not an identifier for the 
divided image to be transmitted to the image 
generation terminal device 20 has been generated. 
When such an identifier has been generated, the 
identifier is attached to the divided image in step 
S53. The identifier contains an image identifier, a 
division identifier, and a layer identifier. 

In step S54, it is checked whether or not 
additional information for the divided image to be 
transmitted to the image generation terminal device 
20 has been generated. If yes, the additional 
information is attached to the divided image in 
step S55. The additional information contains time 
series information and image movement information. 

In steps S56 and S58, it is checked whether or 
not it is necessary to transmit a predicted 
complete drawing or a reference drawing to the 
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image generation terminal device 20. It is assumed 
that whether or not a predicted complete drawing or 
a reference drawing is to be transmitted is 
predetermined by the user of the image distribution 
device 10, A predicted complete drawing or a 
reference drawing is assumed to be stored in, for 
example/ a predetermined storage area. When it is 
necessary to transmit a predicted complete drawing 
or a reference drawing, it is attached to the 
divided image in steps S57 and S59. 

In step S60, it is checked whether or not it 
is necessary to transmit an image in an area 
adjacent to a divided image. Whether or not it is 
necessary to transmit an image in an adjacent area 
is set in advance by, for example, a user of the 
image distribution device 10. If it is necessary to 
transmit the image in an adjacent area, it is 
attached to the divided image in step S61. 

In step S62, the divided image is transmitted 
to the image generation terminal device 20 defined 
by the identifier added in step S53. At this time, 
the information, the image, etc. attached to the 
divided image are transmitted together to the image 
generation terminal device 20. 

Thus, the image distribution unit 12 transmits 
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a given divided image to a corresponding image 
generation terminal device 20. If an identifier, 
additional information, a predicted complete 
drawing, a reference drawing, and an image in an 
adjacent area are attached to the divided image, 
then they are also transmitted together with the 
divided image. 

FIG. 41 is a flowchart of the operations of 
the display unit 22 provided in the image 
generation terminal device 20. This process is 
performed when a divided image or an entire image 
is received from the image distribution device 10. 

In step S71, it is checked whether or not the 
image generation terminal device 20 has received a 
divided image from the image distribution device 10. 
When a divided image is received, it is displayed 
in step S72. At this time, the divided image is 
displayed in the edition area provided by the image 
generation terminal device 20. 

In step 313, it is checked whether or not a 
received divided image is provided with an image of 
an area adjacent to the divided image. When the 
image in the adjacent area is attached to the 
divided image, the image is displayed as combined 
with the divided image in step S74. An example of 
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displaying a divided image together with the image 
in the adjacent area is shown in FIG- 32 or 33. 

In step S75, it is checked whether or not a 
predicted complete drawing or a reference drawing 
has been attached to the received divided image. If 
yes, it is displayed in step S76. An example of 
displaying a predicted complete drawing or a 
reference drawing is shown in FIG. 35. A predicted 
complete drawing or a reference, drawing is 
basically displayed in an area different from the 
area for the received divided image, but can also 
be superposed on an arbitrary image at an 
instruction from a user. 

In step S77, it is checked whether or not the 
image generation terminal device 20 has received an 
entire image from the image distribution device 10. 
If yes, the entire image is displayed in step S78. 
At this time, the entire image is displayed in an 
area different from the area for the received 
divided image. An example of displaying the entire 
image is shown in FIG. 32 or 33. 

Thus, the display unit 22 can display the 
received divided image together with the predicted 
complete drawing, the reference drawing, the entire 
drawing, etc. Then, the image generation terminal 
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device 20 generates a divided image corresponding 
to the received divided image according to an 
instruction of the user or automatically generates 
it according to the received additional information. 

FIG. 42 is a flowchart of the operations of 
the transmission unit 23 provided in the image 
generation terminal device 20. This process is 
performed when a request from the image 
distribution device 10 is received or at each 
predetermined time. 

In step S81, it is checked whether or not a 
transmission request has been received from the 
image distribution device 10. The '^transmission 
request" is a message requesting to transmit a 
divided image generated by the image generation 
terminal device 20 to the image distribution device 
10. In step S82, it is checked whether or not a 
predetermined time has passed from a transmission 
timing of the previous divided image from the image 
generation terminal device 20 to the image 
distribution device 10. If a transmission request 
has been received or a predetermined time has 
passed, then it is checked in step S83 whether or 
not there is a divided image to be transmitted to 
the image distribution device 10. 
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If there is no divided image to be transmitted 
to the image distribution device 10, then the 
process terminates. On the other hand, if there is 
a divided image to be transmitted, then it is 
checked in step S84 whether or not it is possible 
to transmit a divided image in a difference data 
format. A ^Mifference data format" refers to the 
system of detecting the difference between the 
divided image at the previous timing and the 
divided image at the current time, and transmitting 
the difference. Whether or not it is possible to 
transmit an image in the difference data format is 
assumed to be predetermined between the image 
distribution device 10 and the image generation 
terminal device 20. 

If it is not possible to transmit an image in 
the difference data format, the generated divided 
image at this timing is transmitted to the image 
distribution device 10 in step S85. On the other 
hand, if it is possible to transmit an image in the 
difference data format, then it is checked in step 
S86 whether or not there is a difference between 
the divided image at the previous transmission 
timing and the divided image at the current time. 
If not, no data is transmitted to the image 
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distribution device 10, and the process terminates, 
or a message informing that there is no difference 
is transmitted to the image distribution device 10. 

If there is a difference, then the difference 
is detected and the difference data is generated in 
steps S87 and S88. Then, in step S89, the generated 
difference data is transmitted to the image 
distribution device 10. 

The transmission unit 23 transmits the 
transmission information shown in FIG. 30 together 
with the divided image to the image distribution 
device 10. If a divided image is transmitted in 
step S85, then the difference flag is set to "'0 (no 
difference)". If difference data is transmitted in 
step S89, then the difference flag is set to ''1 
(difference data format)". When the image 

generating process is completed 'in the image 
generation terminal device 20, the end flag is set 
to ''1 (end)". 

Thus, the transmission unit 23 transmits a 
divided image being generated by the image 
generation terminal device 20 or the generate 
divided image to the image distribution device 10 
regardless of whether or not the image generating 
process has been completed. 
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FIG. 43 is a flowchart of the operations of 
the image generation unit 13 provided in the image 
distribution device 10. This process is performed 
when a plurality of divided images generated by the 
image generation terminal devices 20 are received. 

In step S91, it is checked whether or not the 
received images are to be combined. In step S92, it 
is checked whether or not the received image is an 
image obtained by dividing an image into areas. In 
this case, the image identifier assigned to the 
divided image is referred to. If the '^number of 
division" is equal to or larger than ^^2", then it 
is determined that the image has been divided into 
areas . 

If the received image is an image obtained by 
dividing an original image into areas, then it is 
checked whether or not the received image is 
difference data. In this case, the difference flag 
of the transmission information assigned to the 
received image is referred to. If the received 
image is difference data, then the difference data 
is combined with the previously received image in 
step S94, thereby forming one divided image. In 
step S95, the entire image is generated by 
integrating a plurality of received divided images 
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(or the divided images formed in step S94), thereby 
forming the entire image. 

In step S96, it is checked whether or not the 
received images have been obtained by dividing an 
5 image into layers. In this case, the image 
identifier assigned to a received image is referred 
to. If the '^number of layers" is equal to or larger 
than ^'2", then it is determined that an image has 
I" been divided into layers. If the received image is 

-'"^ 10 an image obtained by dividing an original image 

into layers, it is checked in step S97 whether or 
not the received image is difference data. If the 
received image is difference data, then the image 
corresponding to the same layer received previously 
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]^ 15 is combined with the difference data in step S98, 



thereby forming the divided image of the layer. In 
step S99, by integrating a plurality of received 
divided images (or the divided image formed in step 
S98) , the entire image can be generated. The 

20 processes in steps S96 through S99 are performed on 
each layer. Therefore, when an image comprises a 
plurality of layers, the processes in steps S96 
through S99 are repeatedly performed the number of 
times equal to the number of layers, thereby 

25 generating the entire image including all layers. 
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In step SlOO, the entire image generated in 
steps S92 through S99 is output. When images whose 
time series information shown in FIG. 24 is set are 
integrated, the above mentioned process is 
performed for each frame. Thus, a plurality of 
generated entire images form continuous images or 
moving picture. 

As described above, the image generation 
terminal device 20 can transmit a divided image 
being generated to the image distribution device 10. 
In this case, the entire image obtained in the 
above mentioned process shown in the flowchart is 
obviously being generated. When the image 

distribution device 10 has generated the entire 
image before completion, it transmits the image to 
the image generation terminal device 20. The image 
generation terminal device 20 displays the entire 
image being generated. A practical example of the 
process is shown in FIGS. 31 through 33. Whether 
the divided image received from the image 
generation terminal device 20 is an image being 
generated or a complete image is determined by an 
end flag in the transmission information. 

FIG. 44 is a flowchart of the process of 
checking the consistency of the divided image 
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generated by the image generation terminal device 
20. In this example, the process is performed by 
the display unit 22 of the image generation 
terminal device 20. 

In step Sill, the image assigned to the image 
generation terminal device 20 is displayed. In step 
S112, a drawing instruction is received from a user. 
In step S113, it is checked whether or not an alarm 
is to be raised when there is inconsistency between 
adjacent images. A user can specifies whether the 
alarm is needed. 

In step S114, it is checked whether or not a 
newly drawn line is an alarm target- In this 
example, the image element of the line having an 
attribute (for example, the line drawn in the 
vector image) is an alarm target. In step S115, it 
is checked whether or not the end of the line is 
drawn to the edge of the image. 

In step S116, it is checked whether or not an 
image in the area adjacent to the area of the 
divided image assigned to the image generation 
terminal device 20 has been received. In this 
example, it is assumed that the image in the area 
adjacent to the area of the image generated by 
another image generation terminal device 20 is 
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transferred through the image distribution device 
10. In step S117, it is checked whether or not the 
received image in the adjacent area contains a line 
having the same attribute as the above mentioned 
alarm target line. If the line is drawn, it is 
checked in step S118 whether or not the discrepancy 
between the positions of the two lines can be 
allowed. If the discrepancy is not allowed, an 
alarm is raised for the user of the image 
generation terminal device 20 in step S119. 

Thus, the image generation terminal device 20 
raises an alarm when there is inconsistency of the 
positions of the image elements drawn in two 
adjacent divided images. 

When the image distribution device 10 assigns 
a divided image to a corresponding image generation 
terminal device 20, the performance of each image 
generation terminal device 20 and the skill of the 
user of each image generation terminal device 20 
can be considered. For example, a process of a 
heavy load can be assigned to an image generation 
terminal device with high performance or of a user 
of a high skill . 

The above mentioned image generation function 
is realized by performing the software program 
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describing the process shown in the above mentioned 
flowchart using a computer. 

FIG. 45 shows the methods of providing a 
software program, etc. of the present invention. A 
program according to the present invention is 
provided by, for example, any of the following 
three methods . 

(a) The program is installed and provided in a 
computer 200 (the image distribution device 10 and 
the image generation terminal device 20) . In this 
case, the program, etc. is pre-installed, for 
example, before delivery. 

(b) The program is stored in a portable storage 
medium 201. The portable storage medium 201 
includes, for example, a semiconductor device (PC 
card, memory stick, etc.), a medium (floppy disk, 
magnetic tape, etc.), for input/output of 
information through a magnetic effect, a medium 

(optical disc etc.) for input/output of information 
through an optical effect. 

(c) The program is provided from a server in a 
network. In this case, basically, the program can 
be obtained by the computer 200 downloading the 
program, etc. stored in the server. 

According to the present invention, an image 
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is concurrently edited in a plurality of image 
generation terminal devices, and images can be 
generated in time series. Furthermore, since moving 
picture can be automatically generated in a 
predetermined pattern, the moving picture can be 
efficiently generated, careless mistakes can be 
reduced, and the load of a user can be considerably 
reduced. Thus, for example, a large image and 
continuous images can be shared among a plurality 
of users in performing processes on the image (s), 
thereby remarkably improving the efficiency and the 
speed of editing operations . 

In dividing an image, image generating 
operations are shared among users according to the 
respective skills of the users, and the operations 
are concurrently performed. As a result, the entire 
operations can be efficiently performed, and can be 
delivered in a short period. In addition, by 
devising the method of dividing an image, the 
editing operation can be performed without 
consideration of the direction of the entire image, 
and non-related areas. This process can be 

efficiently performed by assigning a portion to be 
generated to a user who has a specific skill. 

Furthermore, since an operation can be 
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performed through a network, operations can be 
performed regardless of the positions of installed 
devices when images are generated by a plurality of 
image generation terminal devices. Therefore, one 
image can be edited/generated although a plurality 
of image generation terminal devices which are 
provided apart from each other. 

Additionally, images being generated and 
transmitted from a plurality of image generation 
terminal devices are integrated into one image, and 
the obtained image is displayed in real time on any 
image generation terminal device. Thus, a user can 
edit his or her own divided image while viewing the 
process of generating an image by another image 
generation terminal device, thereby efficiently 
editing an image with high precision. Furthermore, 
since the entire image can be monitored in real 
time, the influence of an image being divided and 
generated on the entire image can be immediately 
detected and corrected. As a result, an image can 
be generated without waste of time or operations. 

Furthermore, since the predicted complete 
drawing or reference drawing (sample) is displayed 
together with a divided image to be generated while 
a divided image is being generated or edited, the 



# 4 

82 

directions of the image generating operations can 
be unified. 
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